Previous research has identified a set of core factors that influence moral judgments. The present study addresses the interplay between moral judgments and four factors: (a) incidental affects, (b) sociocultural context, (c) type of dilemma, and (d) participant's sex. We asked participants in two different countries (Colombia and Spain) to judge the acceptability of actions in response to personal and impersonal moral dilemmas. Before each dilemma an affective prime (erotic, pleasant or neutral pictures) was presented suboptimally. Our results show that: a) relative to neutral priming, erotic primes increase the acceptance of harm for a greater good (i.e., more utilitarian judgments), b) relative to Colombians, Spanish participants rated causing harm as less acceptable, c) relative to impersonal dilemmas, personal dilemmas reduced the acceptance of harm, and d) relative to men, women were less likely to consider harm acceptable. Our results are congruent with findings showing that sex is a crucial factor in moral cognition, and they extend previous research by showing the interaction between culture and incidental factors in the making of moral judgments.
Introduction
Moral judgments have become a major research topic in social cognition. The emerging science of moral psychology has shown that most moral judgments are the result of automatic processes [1] [2] [3] . For instance, it has been argued that moral judgments are typically driven by affect-laden intuitions: in the presence of a moral event, we experience an instant feeling of approval or disapproval [1] . In the last fifteen years, several studies have focused on the susceptibility of moral judgments to individual and contextual factors, such as gender [4, 5] , sociocultural context [6, 7] , type of dilemma [8] and incidental affective responses [9, 10] .
First, research on the automaticity of social cognition has found new possibilities through the study of how incidental affects influence moral judgments. Moreover, according to Landy and Goodwin [11] , the influence of affective factors on moral judgments is best tested when the affective induction is unrelated to the moral judgment in question. In fact, inducing feelings of disgust, through a hypnosis manipulation [10] , a disgusting smell [3] or a bitter taste [9] , increases the perceived wrongness of moral violations without participants' awareness of the experimental manipulation. Recently, unpublished research from our laboratory showed that affective priming by highly arousing unpleasant pictures (depicting human mutilations) reduced the severity of moral judgments in a Spanish sample of participants, but did not influence the moral judgments of a Colombian sample, representing a population that is more habituated to violent stimuli. The apparent divergence between the particular effect of affective priming found in this research and previous studies seems to be a matter of methodological differences between experimental paradigms (see also [12] ).
Second, with regard to the role of sociocultural differences in moral judgments, several studies from the field of anthropology and cultural psychology have demonstrated that morality cannot be properly understood without taking into account sociocultural factors. In this context, cross-cultural research on moral universals has shown that although some moral issues are virtually universal (e.g.; "it is wrong to produce harm without any kind of justification"), morality varies across cultures in many ways, such as moral concerns, norms, practices or values [13] . For instance, several cultures consider sexual regulations as an important part of the protection of the purity of the moral self [14] . Even in modern Western culture, sexual but harmless actions were judged differently depending on socioeconomic status or political affiliation [7, 15] . Moreover, it has been shown that moral judgments are influenced by social class, with upper-class participants being more likely to choose the utilitarian choice in moral dilemmas [6] , a pattern of response that is associated with lower levels of empathy for others' suffering [16] .
Third, a growing body of studies from the field of neuroscience suggests that distinct contributions of affective and cognitive processes occur in the making of moral judgments. According to the dual-process model of moral judgments [2] , the role of emotion and cognition in moral judgment varies depending on specific factors in the dilemma formulation. With regard to this issue, dilemmas in which the agent carries out the action by himself are considered "personal" moral dilemmas. Conversely, moral dilemmas in which the harm is not directly carried out by the agent, are classified as "impersonal" [2, 8] . Moreover, it is suggested that personal dilemmas favor deontological positions (which means that the wrongness of an action is context-independent) and impersonal dilemmas pit utilitarian reasoning (the wrongness of the action is judged in the light of its overall consequences). Even though the explanatory validity of the personal-impersonal distinction has been questioned [17] , several studies have found support for this proposal [18] [19] [20] .
Fourth, the role of sex differences in moral judgments is a central theme in moral psychological research. For decades, the dominant approach to this topic identified men with a rational pattern of moral decision and women with an emotional one [21] . Moreover, it has been stated that women's moral judgments are more sensitive to concerns about care and moral purity, whereas men are more sensitive to issues related to fairness [5] . Although the current state of the art is mixed [22] , recent studies found that women exhibited a stronger sense of moral identity and stronger deontological inclinations than men, which suggest that sex differences in moral judgments are mediated by differences in affective responses to harm [4, 23] .
In light of the above findings, the present research attempts to go further by testing the effects of suboptimally presented affective priming using erotic pictures on moral judgments. Erotic stimuli are one of a kind among positive stimuli, in the sense that they are rated as both affectively pleasant and highly arousing by both men and women [24] , and have proved to be one of the most attention-grabbing classes of stimuli [25] , as well as being sensitive to factors such as context and gender [26; 27] . It has been suggested that, when the exposure to erotic stimuli is subliminal rather than supraliminal, it might increase the mental accessibility of sexrelated information [28, 29] . On the other hand, previous findings suggest that supraliminal exposure to erotic stimuli involves further cognitive processing of such stimuli (e.g., elaborate appraisal processes) leading to unclear or conflicted responses [29] . Indeed, there is evidence suggesting that subliminal erotic stimuli reduce participants' tendencies to activate regulatory processes, causing stronger effects on cognition than when exposure is above the threshold of awareness [30] .
Interestingly, erotic stimuli may activate the experiential system, prompting participants to perceive freedom and responsibility as negatively correlated [31] . This activation seems, however, to be limited to men [32] . Moreover, there is evidence suggesting that sexual arousal can narrow the focus of motivation, creating a sort of "the ends justify the means" pattern of decision-making [33] .
Therefore, it is intriguing to extend the study of the effects of erotic stimuli to the moral domain. With this aim, the present study addresses the interaction between four types of factors that are especially relevant in the making of moral judgments: sex, sociocultural context, type of dilemma and incidental affects. Specifically, given the fact that these four types of factors are known to influence moral judgments, we expect to find a main effect of each of them on the acceptance of harmful actions. Moreover, given the cross-cultural nature of the present research, an important issue concerns whether cultural differences will have an effect on the likelihood to judge harmful actions as acceptable. Following previous research on culture and morality [34, 14] we expect to find differences in moral judgments between two different countries. Additionally, in line with previous unpublished research showing that the effects of affective priming on moral judgments are modulated by cultural factors, we hypothesized that the effects of suboptimally presented erotic primes on the likelihood to accept harm for a greater good (i.e., utilitarian moral judgment) would be modulated both by characteristics of the sample (sex, culture) and the target (type of dilemma). First, following research on sex differences in the processing of visual erotic stimuli [26, 28] , we expected that men would be more sensitive to erotic primes than women. Second, in line with previous unpublished research from our laboratory, we expected that Colombians would be less sensitive to the affective nature of the primes than Spaniards. Third, we expected that personal dilemmas (which are known to recruit more affective circuits in the brain) would be more sensitive to affective primes than impersonal dilemmas.
Methods

Participants
All participants were university students (N = 224) who were invited via internal mail to join the experiment as a part of their course credits. All participants gave written informed consent. The study was approved by the Bioethics Committee of the University of the Balearic Island (Spain), University of Valencia (Spain) and FUNLAM (Colombia). All participants had normal or corrected-to-normal vision and were between 18 and 22 years old (112 males, age M = 21.32 years, SD = 1.85). In order to perform the cross-cultural comparison we selected samples from two different countries: Spain and Colombia (n = 112 and n = 112, respectively).
Materials and stimuli
We displayed the stimuli on a 20-inch screen (60Hz refresh rate) PC running OpenSesame v. 2.9.1 [35] on Microsoft Windows 8. We used fourteen erotic (pleasant-arousing) pictures from IAPS [36] (adapted to Spanish populations [37, 38] and to Colombian populations [39] ) as erotic primes. In order to control for differences in participants' sexual preferences relative to the content of the primes, we only selected those pictures in which both men and women were involved in the sexual act. Still, it is worth noting that dimensional differences between sexes remained in the ratings of the IAPS pictures in the dimensions of both valence (p < .001) and arousal (p < .001). As pleasant primes, we used 14 pictures selected from the IAPS (1024 x 768 pixels) following the criterion that they presented higher values in valence and middle values in arousal. We selected as neutral primes fourteen pictures from IAPS, following the criterion that they presented middle values in both valence and arousal (data in S1 Text). As targets, we selected 42 moral dilemmas, made up of 21 moral personal dilemmas and 21 moral impersonal dilemmas (from [40] ; dilemmas in S2 Text). All vignettes were accompanied by a 7-point Likert scale ranging from 1 (completely wrong) to 7 (perfectly OK).
Procedure
Participants rated a set of 42 dilemmas in a 2 (Sex: men vs. women) x 2 (Country: Colombia vs. Spain) x 3 (Type of Prime: neutral vs. pleasant vs. erotic) x 2 (Type of Dilemma: impersonal vs. personal) mixed design, with the participant's sex and country as between-subject factors, with both type of prime and type of dilemma as within-subject factors, and with moral judgments as the dependent variable. Before each session, we asked all participants to sign a written consent form. Later, we proceeded with the experimental instructions. We emphasized that we were asking participants for their first reactions and that it was important to respond quickly.
The experimental paradigm consisted of 46 trials. Before the battery of dilemmas, we introduced four vignettes with instructions, followed by another four vignettes with dilemmas (two of them "personal" and two of them "impersonal"), in order to familiarize the participants with the dynamic of the experiment. We did not consider the ratings of these four dilemmas in the subsequent analyses. The experimental paradigm was a self-paced task, designed so that the next dilemma was not presented until the subject had responded to the previous one. The pairing of specific dilemma to prime type was randomized. Each trial started with the presentation of a fixation cross in the center of the screen for 500ms. After a short delay (ISI = 100ms), the targets (both personal and impersonal dilemmas) were presented in the form of written vignettes. We instructed participants to press the key-press response (space bar) on the keyboard once they finished reading each dilemma. Then, we presented the prime for 16ms, immediately followed by a noise-pattern backward mask (250 ms). The pattern-mask size was 1920 x 1080 pixels. A 7-point Likert scale ranging from 1 (completely wrong) to 7 (perfectly OK) was presented immediately at offset of the backward mask. Thus, higher ratings corresponded to more acceptance of causing harm for the greater good (more utilitarian judgments) in the evaluations of the vignettes. Although the presentation times for the masked primes were shorter than those used in prior studies reporting that participants were unable to detect subliminally presented erotic primes even after repeated presentations [28, 41] , we asked participants to answer a self-report question ("Have you seen any picture appearing on the screen?") after they completed the task. No-one reported having seen anything.
Results
We analyzed data using both R statistical package [42] and SPSS 20.0.0 (SPSS Inc., Chicago, IL, USA). We set the alpha level at .05, except when conducting pairwise comparisons, for which Bonferroni adjustments were used. Eta-squared was used in order to compare differences in effect size.
Given the fact that both extremely short and extremely delayed response times can seriously affect the statistical analysis and further interpretation of the data, we first proceeded to examine the responses on a trial-by-trial basis, with reference to the corresponding response times. More specifically, because responses had to be based on participants' initial impression, all observations with response times greater than the mean plus two SD were excluded from the final analyses (4.32% of all responses). Moreover, in order to avoid anticipated responses, we disregarded those trials with a response time lower than 300ms (2.12% of all responses). Finally, we restructured the remaining data (93.55% of responses) in wide format, setting the mean of Likert scores for each combination of the two intra-subjects factors (Type of Prime and Type of Dilemma) as the dependent variable. From this point on, we based analyses on the depurated data.
We checked the assumptions of normality and homogeneity of variances through the Shapiro-Wilks and Levene tests, respectively. Mauchly's test of sphericity was also conducted. Every assumption was properly met. We therefore conducted a mixed between-and-within-subjects 2x2x3x2 ANOVA to assess the effects of the between-subjects factors (Country: Colombia vs. Spain; Sex: men vs. women) on participants' mean scores across the within-subjects factors (Type of Prime: neutral vs. pleasant vs. erotic; Type of Dilemma: impersonal vs. personal).
We found a main effect of Sex, F(1,220) = 11.163, p = .001, .018, 95% CI [0.000, 0.047] were less willing to accept harm when judging personal rather than impersonal dilemmas. It should be noted, however, that this two-way interaction effect was qualified by the three-way interaction described below. , preserved the double interaction described above (see Fig 1) . As in the case of Colombians, Spanish men evidenced more acceptance of harm (utilitarian judgments) than women, both for impersonal, F ( were no statistically significant differences between women from either of the two countries when judging impersonal dilemmas, F(1,220) = 3.184, p = .076, nor between men rating either impersonal, F(1,220) = 0.762, p = .384, or personal dilemmas, F(1,220) = 1.124, p = .29. No other factor interactions reached statistical significance at conventional alpha levels (see Table 1 ).
Discussion
The main objective of the present research was to examine the effects of incidental affects, sociocultural context, type of dilemma and participant's sex on moral judgments. On the basis of the literature reviewed, which highlighted the relevance of the above mentioned factors in moral cognition, we predicted that moral judgments would be independently influenced by each one of the considered factors. Additionally, it was predicted that the effect of suboptimal affective priming on moral judgments would vary depending on interactions with participants' individual profiles (in terms of sex and sociocultural background) and characteristics of the target (type of dilemma).
Our results supported our main hypothesis. We found that: a) relative to neutral priming, erotic primes increased the acceptance of harm for a greater good (i.e., more utilitarian judgments); b) relative to Colombians, Spanish people rated causing harm less acceptable; c) relative to impersonal dilemmas, personal dilemmas reduced the acceptance of harmful actions; and d) relative to men, women were less likely to consider harm acceptable.
First, even though the effect of affective priming on moral judgments was not sensitive to other factors, we did find a main effect of affective priming on moral judgments. Specifically, we found that erotic (but not pleasant or neutral) primes increased the acceptance of harm. At first glance, we can interpret our results in the light of research showing that contextually induced positive affect (such as mirth) reduces preferences for deontological moral judgments [20] , which is attributed to the extent that pleasant stimuli decrease negative affective reactions towards harm. On the other hand, following previous studies not related to the moral domain [43, 44] , it could be inferred that the pleasant affective response to erotic primes was transferred (automatically misattributed) to moral judgments. However, our results can hardly be explained solely in terms of a valence-based effect. For instance, prior studies [45] showing that induced moral elevation (a positive affective response) increased deontological judgments put into question the validity of a valance-based effect on moral inclinations. More importantly, the fact that the priming effect was limited to the erotic condition (but not the pleasant condition) could be due to the erotic priming having higher values in the arousal dimension. It could also be explained in the light of research on erotic priming, which suggests that effects of suboptimally presented erotic stimuli in cognition are highly specific [29, 30, 41] .
With regard to the arousal hypothesis, neuroimaging data suggest that subliminal exposure to erotic stimuli increases activation in regions of the brain associated with sexual arousal [30] . Interestingly, there is evidence that sexual arousal interfered with the decision making processes under ambiguity [46] and favored a utilitarian pattern of response [33] . Consequently, it might be argued that the fact that erotic priming facilitates the acceptance of harmful actions is due to the experience of (implicitly induced) sexual arousal in the participants, which, in line with previous results [33] would facilitate a utilitarian pattern of moral judgments. Given the fact that we did not include any measure of sexual arousal, this hypothesis needs to be addressed by further research.
Indeed, it is important to notice that, when depicting erotic scenes, normative values for both valence and arousal of IAPS pictures differ significantly between men and women. In particular, erotic pictures are rated as more pleasant and more arousing in men than in women (S1 Text, see also [31] [32] [33] [34] ). However, given that we did not find that participants' sex modulated the effect of erotic primes on moral judgments, our results suggest that the effects of erotic primes were not sensitive to sex differences in the valence and arousal values of erotic pictures. This finding might be interpreted in the light of previous research on subliminally presented erotic stimuli, which showed that the pattern of correlations between this type of exposure to erotic pictures and subjective ratings was inconsistent [28, 30] . Moreover, the fact that there is no difference between erotic and pleasant primes (which have similar arousal values to those of neutral primes), suggests that neither valence nor arousal by themselves can fully explain the obtained effect
Another possibility is that erotic primes influenced moral intuitions related to mind perception. There is evidence suggesting that erotic stimuli reduce the perception of agency (and, as a result, the moral responsibility of the agent) but also increase the perception of experience (which increases the perceived harm suffered by the victim) [47] . Based on these findings, our results would suggest that the effects of erotic primes on mind perception were focused on the dimension of agency. In particular, our results suggest that a reduction in the agent's perceived moral responsibility would increase moral acceptability of the narrated harmful actions.
An alternative explanation comes from a process dissociation approach, which states that the strength of deontological and utilitarian inclinations within individuals can be independently measured [48] . Therefore, the fact that erotic primes increase the acceptability of harm might result from an increase or decrease in utilitarian or deontological inclinations, respectively. As mentioned above, the results of Ariely and Loewenstein [33] suggest that sexual arousal narrows motivation towards a goal state, which might increase utilitarian inclinations. Alternatively, we should consider the possibility that erotic stimuli reduced both deontological and utilitarian response tendencies; increasing the acceptability of harmful actions in incongruent moral dilemmas (which pit deontological vs. utilitarian inclinations) such as the ones used in this study [48] .
Secondly, this research was designed to address the role of cultural differences in moral judgments. Our results confirmed that responses to moral dilemmas were susceptible to the "Country" factor, suggesting the presence of cultural differences in the pattern of response to moral dilemmas. In particular, we found that although there were no significant differences between countries in impersonal moral judgments, Colombian women were more likely to accept harm than Spanish women in the case of personal moral dilemmas. Indeed, Colombian women's moral judgments were similar in the case of personal and impersonal dilemmas, evidencing different moral criteria than the Spanish sample, which did made a clear distinction between both types of moral dilemmas.
Thirdly, we found that the type of moral judgment (deontological vs. utilitarian) was influenced by the type of dilemma, with participants being less likely to accept harm in the case of personal dilemmas than in the case of impersonal dilemmas. This finding is congruent with previous research on the personal/impersonal distinction. As mentioned above, it is assumed that relative to impersonal dilemmas, moral judgments of personal dilemmas are characterized by a major involvement of emotional circuits, which typically leads to more deontological moral judgments [2, 49] .
Finally, an important aim of the present research was to test whether sex differences interacted with additional factors such as affective priming and cultural background (country) in the making of moral judgments. We found that sex has a relevant effect on moral judgments, to the point that, across all conditions, women were less likely to accept harm than men. Our results support the dominant view in research on sex differences in moral judgments, which claims that, relative to men, women have stronger moral concerns about harm and evidence a more deontological pattern of moral judgments [4, 23] . With regard to this claim, it is important to acknowledge that, although sex differences in empathy seems to be sensitive to methodological considerations [50] , several studies have found that women often perform better on tests of empathy, social sensitivity, and emotion recognition than men [51] [52] [53] . Moreover, neuroimaging studies suggest that women recruit areas containing mirror neurons to a higher degree than men, suggesting that neural circuits underlying empathy are differentially modulated by sex [54] .
The present study has some limitations, and the consideration of these should help refine future research. For instance, we did not include any measure of socioeconomic status, which is known to play a role in moral judgments [6] . In addition, it is worth mentioning that, although IAPS normative values are generally consistent between Colombia and Spain, differences were identified in the dimension of arousal [39] . Nevertheless, it is important to remain cautious about normative differences of this kind, given the fact that erotic pictures validated in both Spain and Colombia are only a small set and are also partially different.
In conclusion, our results support the claim that sex, culture and incidental affect are crucial factors in moral cognition, and that the particular ways in which these factors interact shape moral judgments. On the basis of these results, further studies should explore the effects of such factors in non-moral domains, such as social judgments or aesthetic judgments. We also consider that future studies including a clinical population could improve our understanding of the role of individual differences and the ways in which they interact with contextual factors in the process of making moral judgments.
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